Collaborative design provides a strategic and operational means for the achievement of organisational competitiveness. The information technology (IT) industry in Taiwan can be seen as a progressive industry with some ongoing important developments. The main objective of this research is to study the impact of collaborative design on new product development by B2B e-commerce project in IT industry. A cross-case analysis of the themes relating to the research purpose was conducted. The insight of these questions is generated through multiple case studies. The cross-case analysis was adopted coding for patterns and relationships among the data using a qualitative analysis software tool -Nvivo. The results present the key factors in term of collaboration issues by e-supply chain integration perspective. Such findings underscore the importance of recognising collaborative design on new product development.
Introduction
Collaborative design provides a strategic and operational means for the achievement of organisational competitiveness. The information technology (IT) industry in Taiwan can be seen as a progressive industry with some ongoing important developments. In order to examine the industry closely, this research study develops a case study on six major companies that have implemented collaborative design systems for innovative product development. These companies were investigated by case study approach. Breaking down the research study further, the particular focus is laid on the identification and evaluation of the key factors that influence collaboration and relationships in innovative new product development (NPD) . Drawing on the research findings and analysis, the research study contributes to the field of IT industry by extending the knowledge on e-commerce technologies as they impact on the collaboration of innovative product, the integration of design chain processes with other business processes and the impact of the performance of the new product development process on the overall business performance. Therefore, the main objective of this research is to study the model of collaborative design for innovative product development in IT industry. We attempt to examine the factors why ICT adoption is required in the organization of IT industry, which ways on how IT can assist innovation management in deepening itself into the process of collaborative design, and the benefits that the IT has produced. The insight of these questions is generated through multiple case studies. A cross-case analysis of the themes relating to the research purpose was conducted. This research adopts the model of e-supply chain collaboration from Chang and Graham (2012) to mesure the performance of B2B e-commerce Project (e-Engineering Design Collaboration) by four perspectives (Value, Relationship, Process, Innovation) in esupply chain integration (Chang & Graham, 2010) . (see Figure 1 ) Figure 1 The concept research model. source : Chang & Graham (2010; 2012) B2B E-Commerce Project (e-Engineering Design Collaboration)
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Collaborative Commerce
It is apparent that companies will have to adopt 'collaborative commerce' (c-commerce) to remain competitive in most industry segments (Gartner, 2004) . The Gartner Group (2004) defines collaborative commerce in the following terms: "c-commerce is the collaborative, electronically enabled business interaction among an enterprise's internal personnel, business partners, and customers throughout a trading community. This trading community can be an industry, industry segment, supply chain or supply chain segment" (Gartner, 2003) . Perhaps the most essential element of c-commerce is the extension of a company's knowledge assets to include those outside the company. When intellectual capital is leveraged across companies, the benefits of c-commerce can be realized. Sharing intellectual capital and combining core competencies with partners are the major ingredients of collaboration (Laudon & Travel, 2007; Bstieler & Hemmert, 2015; Fang et al., 2015) . A good example is that of collaborative product commerce (CPC) for new product development (NPD). (Bstieler & Hemmert, 2015) Recently, firms have been trying to focus on the re-engineering of the NPD process to achieve cost reductions and make the whole process more effective in the time-to-market issue (Hardaker et al., 1998) . Howe et al. (2000) explored how e-commerce can support product development by examining the impact of the integration of Internet and Intranet applications with a stage-gate product development system for supporting and accelerating NPD. Soliman and Youssef (2001) argue that the role of knowledge management in improving product development in an e-commerce setting has been investigated. In a study by Huang and Mak (1999) Internet-based e-commerce is often involved in supporting various activities of the product development process. In order to use the IT/IS application, firms obviously need to reconsider improving current business processes to be more efficient for collaborative product development (Vuotto, 2004) . C-commerce should be considered as an e-business strategy rather than a solution that can be offered by vendors. It benefits an enterprise by extending the enterprise's visibility and cooperation throughout the value chain (Sgarioto, 2001; Donthu & Unal, 2014) .
Collaborative product commerce (CPC) is a core practice of c-commerce, which enables trading partners to create, manage and use data in a shared environment and, furthermore, to design and develop new products throughout their life cycle. In the NPD field, global R&D teams work together not only on paper studies but in implementing worldwide enterprises. CPC is an advanced tool of product data management (PDM) to support global design teams who work together for the NPD. Moreover, CPC is integrated with PDM and is a globally Web-based function. It is also called e-PDM. The product development process is not a linear design process but a non-linear design process. The information resource comes not only from the R&D department, but from other departments, and even more so from worldwide customers and strategy vendors (Kelly, 2001; Fang et al., 2015) . Moreover, CPC is an emerging design philosophy that enables companies to be more responsive to the needs of everyone in the design process. According to the Aberdeen Group (1999) , it is "a class of software and services that uses Internet technologies to permit individuals… to collaboratively develop, build, and manage products throughout their entire life cycle". In the product development stage, the strategy team members join and manage the development concurrently and collaboratively. It ties together all the business, supply and design functions for the facilitation of design information throughout the life cycle of a product. It represents the next generation of Web-centric PDM applications that will control the flow of design-relevant communications throughout the global enterprise.
Network and virtual organization
Recently, there has been increasing interest in terms of business network and virtual organisation. A major factor is ICT development and application; this trend has been made possible by the dramatic improvement of inter-organisation communication and coordination processes enabled through a wider array of information technologies. Similar to e-commerce, IOIS and B2Bi networks are formed by integrating existing ICT infrastructures in order to make trading and production networks or supply chains more efficient (Hoogeweegen et al., 1999) . Thus, the need for competitive advantage is driving many firms and entire industries towards not only vertical integration, but also virtual integration (Cooper et al., 1997) . SCM provides the synergy gained from the integration and management among members. In addition, since the participating firms in the network and the structure of their business processes can change over time, it is also important to be aware of such changes on the functioning of the network. Basu (2004) reports that the effective functioning of a business network depends upon three factors: (1) effective management and implementation of key business processes within each component firm;
(2) effective communication and coordination between the various firms within the network; and (3) creation of an effective interface between the network and its environment. Therefore, organisation networks need effective process integration and information management to achieve a collaborative performance.
Virtual organisation has been successfully adopted as a business strategy. A virtual organisation requires a great deal of integration and coordination between firms (or department, teams, persons) that often requires electronic communication and sharing of information. Craven et al. (1993) demonstrated that effective collaboration and joint working are actually dependent on the well-defined communication model established between partners, and ensuring that these are effectively understood and openly supported between and within the extended enterprise. Generally, the communication model changes within the company itself, then the link extends to suppliers and customers. Similarly to an organisation network needing to be restructured and transformed into an inter-organisational communication network that provides more flexibility, connectivity, visibility and cooperability, global communication network requires an ICT-based information sharing model for supply chain integration (David & Laurence, 1995) . Member companies can be fully linked together through the information superhighway for their mutual benefit, with the aim of better customer service and satisfaction through quick response (Hoogeweegen et al., 1999; Hoek, 2001) . In addition to evolving towards greater integration, communication and cooperation, companies necessarily must develop closer relationships and trust with service and materials providers (Hoogeweegen et al., 1999) .
Trust enables open communication, information sharing and relationships management in a clear way, and also helps to speed up the contract process (Troy et al., 1998) . Therefore, trust plays an important role in creating competitive advantage by reducing management costs, transaction costs between organisations and impacting positively on knowledge creation. The implementation of this extended enterprise (e.g. e-commerce or e-business) requires a solid virtual organisation foundation. The core of such alliances is an understanding of channel goals, the roles of particular players, sharing of information, cross-organisation functional shifting and a long-term commitment to the partnership. (Donthu & Unal, 2014; Fang et al., 2015) B2Bi e-commerce for e-supply chain integration B2B integration (B2Bi) is the widespread enabler of most current e-business strategies, such as collaborative e-commerce (or c-commerce), collaborative networks, SCM and CRM across multiple channels of delivery, for example Internet and wireless devices. The integration of applications saves operations cost and time, while creating a competitive edge, for those corporations that share application information either internally or with external trading partners (Fang et al., 2015; Gopalakrishnan et al., 2015) . B2B transactions are a significant form of today's SCM activities. B2Bi basically concerns the secured coordination of information among businesses and their information systems (Linthicum, 2001) . B2Bi provides a technology framework for B2B collaborative e-commerce. This framework is based on the latest XML standards defined in the B2B domain, such as RosettaNet, ebXML, BizTalk and Web services, needed to support cross-organization business processes, data, applications and systems. It promises to transform dramatically the way business is conducted between partners, suppliers and customers. All companies (e.g. large, SMEs and new) can experience increased growth and success through tightly integrated partnerships within supply chain collaboration (Linthicum, 2001; Samtani, 2002) . In addition, B2Bi allows the creation of a supply chain that involves greater integration, collaboration and exchange of information with its suppliers and customers. Such supply chain integration is based solely on pull-based supply networks (Samtani, 2002) . Frohlich and Westbrook (2002) classify Web-based supply chain integration strategies according to two dimensions: Internet-based demand and supply chain integration. The resulting categories are low integration, demand integration (e.g. e-commerce), supply integration (e.g. e-procurement) and demand chain management integration (which is the joint application of the previous two strategies).
Therefore, a B2Bi strategy for supply chain integration should be laid out and executed in such a way as to: have an integrated, real time application-to-application and system-tosystem integration, with all the existing and new trading partners; eliminate all manual steps in business processes in order to conduct secure and real-time commerce transactions over the Internet; have the flexibility to accommodate the different modes of interactions of each partner; and, finally, have the ability to adapt to change quickly and easily in this dynamic age of B2B collaborative e-commerce (Linthicum, 2001).
Research Methods
Case Study Approach
A research design using case study methodology is subject to modification as the study progresses (Eisenhardt, 1989) . Eisenhardt suggests that overlapping data analysis with data collection offers increased flexibility for modifying or adding to the collection process, e.g. probing a particular topic or construct that emerges. However, the case study approach is the most common qualitative method used in IS research (Eisenhardt, 1989; Chiu, 1995; Thatcher & Foster, 2003; Carton et al., 2008) . There has been increasing interest within case study research in organisational and social issues associated with IS development and implementation. It has also been successfully applied in cross-organisational (Shah et al., 2002; Thatcher & Foster, 2003) and market contexts (Fletcher and Wright, 1996) . In particular, case study research in the IS(information system) field is considered to be appropriate when theoretical knowledge about a phenomenon is limited or when there is an essential need to capturing the research context (Eisenhardt, 1989; Chiu, 1995; Da Silveira, 2003) . Therefore, the case study method is an appropriate research strategy at any stage of knowledge on a phenomenon in IS studies (Cavaye, 1996) .
This research is to primarily investigate supply chain integration with an emphasis on the use of B2B collaborative e-commerce as an organisational strategic tool to improve supply chain performance. The overall objective of this research is to examine empirically the effectiveness of B2B e-commerce project in the Taiwanese IT industry, and to assess the relationship between the implementation of collaboration-based B2B e-commerce and supply chain performance. The main samples were drawn from the IT industry in Taiwan, which had already implemented collaborative design projects. The main sample is composed of six companies that were selected and analysed for the purpose of this research study. The sample has been created with a multiple case design, as it enhances external validity (Voss et al., 2002) and may be used to test the analytical generalisation of the ensuing concepts such as replication logic (Yin, 1994) . Data collection in this study is through in-depth interviews and focus group with managers in each company. The data was collected through conducting interviews mostly with MIS project managers in charge of related e-supply chain projects. A total of thirty-two interviews were carried out on respondents from the six companies. Such interviews provided complementary information and validated the contents gathered from other managers interviewed. Interview time varied, but a typical interview lasted between one to two hours. All interviews had the same structure; they were based on questionnaires with open questions. In order to encourage answers to questions, prompts and probes were considered. Most interviews were taperecorded with consent and transcribed for further analysis. This was very helpful in building a simple case study protocol and a case study database (Yin, 1994) . As mentioned above, in order to understand the critical factors of interaction between B2B e-commerce application and supply chain collaboration in this study, the research method must be able to obtain ample details to get close to the research problem and achieve the research objectives. For this purpose, this research interest requires rich data and multiple sources documenting how supply chain members interact and evolve through the use of collaborative design. This is a difficult task for most pure quantitative methods. Therefore, a qualitative case study approach is suggested as being the most suitable research strategy (Yin, 2003) .
Data Analysis
The use of a common structure for data collection and data analysis in all cases enables a chain of evidence to be maintained for the comparative analysis of different cases (Yin, 1993) . The case analysis included searching for patterns and relationships among the data using a qualitative analysis software tool (see sub-section 5.7). Throughout analysis, researchers attempt to gain a deeper understanding of what they have studied and how they have gone about refining their interpretations. In case study analysis one useful strategy is to adopt a coding system (Strauss & Corbin, 1998) . Coding in qualitative research is a way of classifying and then 'labelling' text in order to facilitate later retrieval (Miles and Huberman, 1994; Ryan and Bernard, 2000) . Applying a code is often thought of as a reductionist process, as indeed it is when numeric codes are used to present an experience, characteristic or attitude (Richard & Morse, 2007) . Text can then be viewed by category as well as by source. The facilitating data management, the classification of text using codes assists researchers to move from document analysis to theorizing (Ryan & Bernard, 2000; Richard & Morse, 2007) . In 'qualitative coding matrix' (QCM), Lowe (1991) has systemised the steps and process of analysis to ensure that the qualitative data collected is analysed in a rigorous manner. The QCM presented three levels of codes: 'open', 'axial' and 'selective'. 'Open' codes are low-level descriptive labels. They entail no interpretation, but the attribution of a class of phenomena to a segment of text. 'Axial' codes are created by the researcher using their own judgement on those 'open' codes that have similar characteristics. At the end of the 'axial' coding phase the relationship of one 'axial' code with another is drawn in the form of a diagram. The resulting selective codes are up-graded 'axial' codes which have been drawn together from different sources where triangulation can be established (Graham, 1998) . Each of the data sources (e.g. interviews, focus groups, documents) are open to a range of different interpretations.
Furthermore, NVivo is an example of computer-assisted qualitative data analysis software (CQDAS). Throughout the coding process, NVivo was used to facilitate the management of data and codes and to maintain a perspective on all of the data without losing its richness (Bazeley & Richards, 2000) . Computer software such as NVivo allows data to be stored, coded and retrieved with comparative ease once the researcher has mastered its numerous applications and idiosyncrasies. It is also very helpful when building a rigorous database for the data analysed, and useful to look at the data emphasising relationships within various sources (Richard, 2005) . Using NVivo, it is much easier and less time-consuming than manual approaches to do cross-case analyses, to help develop concepts and do complex thinking about the ideas or hypotheses quickly and easily (Ozkan, 2004; Richard, 2005) . NVivo assisted in the QCM approach to analyse and code data. NVivo was also mapped for functional applications. These involve generating categories of information (open coding), selecting one of the categories and positioning it within a theoretical model (axial coding), and then explicating a story from the interconnection of these categories (selective coding). In addition, six cases by a cross-case analysis of the themes relating to the research model constructs were also conducted by NVivo. Queries to support cross-case analysis always involve using a 'Matrix Coding Query' (see Figure 2 ).
Figure 2 Matrix coding for cross-case analysis.
Results and Discussion
Introduction of E-Engineering Design Collaboration Project
The strength of an industry supply chain and its ability to cope with the challenges of globalisation has already become one of the most important factors affecting firm competitiveness. Product R&D is a particularly important element here. After evaluating the environmental factors impacting on different industries in Taiwan, the Department of Industrial Technology launched e-Engineering Design Collaboration project, the aim of which is to help companies to establish an interactive model for collaborative design with customers, suppliers and technology design partners at the new product development stage. Effective application of IT and new processes can be used to reduce lead time, increase synergy between companies in different sectors and encourage manufacturers to focus more on the new product R&D stage in the value chain, thereby enhancing industry competitiveness. Tatung, FIC, Sunonwealth, Compeq, HP and Amtran were the six companies participating in e-Engineering Design Collaboration project. This project was also positioned as a pilot project targeting the IT sector; the companies participating included leading international buyers (such as HP/Compaq), leading Taiwanese central manufacturers, primary suppliers and secondary suppliers. The collaborative design framework that resulted was extremely comprehensive. The main emphasis in project implementation was on helping manufacturers to transform themselves from traditional original equipment manufacturing (OEM) 1 providers into original design manufacturing (ODM) 2 providers and Collaborative Design Manufacturing (CDM) providers, while working to strengthen collaborative design R&D management capability. The idea is to integrate different companies' R&D capabilities at the product development stage, developing collaborative design business models that can meet the needs of the leading international IT buyers (Figure 4 ). In addition, by establishing a highly efficient collaborative design operations system it should be possible to make the leading international buyers more dependent on suppliers in Taiwan.
Figure 3
The workflow of e-engineering design collaboration with their alliance partner. source: adopted from HP e-business project report.
However, the main goal of e-Engineering Design Collaboration project was that the participating companies should achieve the following objectives by adopting collaborative design at the new product development (NPD) stage as follows:
(1). Early involvement Many of the different companies (supply chain partners) involved in product development as early as possible can help to reduce lead time and time to market
(2). Simultaneous involvement by multiple parties By making effective use of information tools, the obstacles imposed by distance and by time differences can be overcome, facilitating the smooth exchange and sharing of product information, the rapid solution of the problems that crop up during the process of NPD and the formation of a consensus, thereby reducing the time required to develop and design new products.
(3). Design-In and Spec-In
The Taiwanese IT component manufacturers and their suppliers have built a collaborative relationship with their customers that are based on a high level of trust and collaboration.
The establishment of collaborative design mechanisms at the product development stage will make it possible for the downstream customers to directly design supplier products into the specifications of their own products (design-in). When marketing their products, the customer will be able to adopt a total solution strategy, recommending the use of the Taiwanese manufacturers' products (spec-in), so that these products are sold together with the customer's products.
The Impact of Collaborative Commerce on New Product Development
In order to measure the impact of the collaborative B2B e-commerce project on supply chain performance, this research adopted e-supply chain integration perspective to test the conceptual model (Chang & Garham, 2010) and to investigate supply chain integration with an emphasis on the use of B2B collaborative e-commerce as an organisational strategic tool for improving supply chain performance (Chang & Garham, 2012) . These perspectives act as key themes to ground the research model in respect of the related critical factors and they are described below.
(1). Value perspective Chircu and Kauffman (2000) suggested that the positive impact of ICT on enterprise performance should be considered as the value of e-commerce technology. The key value of using e-commerce technologies in the e-supply chain collaboration were seen by the firm as providing 'integrated' information flows for physical flows, wherever possible, so as to reduce problems and help to optimise the system. This allows companies that share information to shorten processing time dramatically, eliminate value-depleting activities, and improve quality, accuracy, and asset productivity. These results are drawing the attention of many corporate executives. The e-business strategy is viewed as the foundation of value creation with organisation, employee, supplier and customer (Park et al., 2005; Yu, 2005) . In particular, improving the organisational performance is crucial in achieving customer satisfaction, and this underpins the customer-service-relationship linkage for long-term business profitability. This reflects Martinsons et al. (1999) and Yu (2005) , who promoted the need for e-business strategy to provide the customer with better value and improve business profitability at the same time. Most companies in the supply chain collaboration have developed their focus from an internal firm level to external supply chain performance. This new focus has created new challenges as firms try to improve their organisational performance and business profitability with their supply chain partners The main objective of e-supply chain collaboration is to improve customer satisfaction (Govil & Proth, 2002) and to maximise the overall value generated by flows of information, product, service, finance and knowledge across the whole supply chain stage (Bowersox et al., 2007) . In order to build on core competitive advantages, a company needs to strengthen its e-business capability by greatly increasing efficiency, reducing costs and raising customer satisfaction. The application of B2B e-commerce technology therefore can reduce the costs of supply chain collaboration and have a major impact on firm profitability. It provides organisations with an improved method for strengthening their competitive advantage.
(2). Relationship perspective Effective supply chain collaboration is concerned with managing the relationships with suppliers and customers to deliver customer value at low cost with high levels of customer satisfaction. The customer services offered to customers can be almost infinite, including approaches to collaborative activities, such as shared forecasts and marketing data. Christopher (1998) similarly highlights the focus of SCM as the management of relationships in order to achieve a more profitable outcome for all parties in the chain. This has also been achieved by developing strategic partnership relationships with suppliers to collaborate and share information to deliver superior customer value at least cost to the chain as a whole (Park et al., 2005; Yu, 2005) . Huxham (1996) commented that collaborative advantage was concerned with organisations' exchange of information, shared resources and enhancement of each other's capacity for mutual benefits and a common purpose by sharing risks and rewards. Power and trust are regarded as two principal antecedents of risk in the context of strategic alliance. Power reflects a set of supply-chain relationships and an agenda for managing them which is based on the dominance of large companies over their less powerful trading partners (see Das & Teng, 2001) . Because of their bargaining power, the 'collaboration' in the trading network can dictate the terms on which they do business with the 'strategic alliance'. A key component in the strengthening of this partnership is the development of trust-based relationship, technology and information-sharing agreements that link the supplier and the buyer together. Trust enables open communication, information sharing and relationship management in a clear way, and also helps to speed up the contract process (Troy et al., 1998) . The lack of trust, internally, has become a great barrier to reaping the significant benefits that a good supply chain collaboration can have in smoothing the bullwhip effect and providing leverage to supply chain visibility. Therefore, trust plays an important role in creating competitive advantage by reducing management costs and transaction costs between organisations, and impacting positively on knowledge creation (Gopalakrishnan et al., 2015) . Through the establishment of corporate strategic alliances, the overall supply chain competition has been enhanced, and is able to provide customers with instant services and to respond quickly to their needs. The core of such alliances is an understanding of channel goals, the roles of particular players, sharing of information, cross-organisational function shifting and a long-term commitment to the partnership (Donthu & Unal, 2014) . Global business success depends upon the alignment of the global business strategy and the e-business strategy within organisational networks. This point can be noted on the subject of e-Engineering Design Collaboration project through establishing a collaborative relationship between the supply chain partners within a supply chain network. The collaborative relationship is more suitably referred to as business-tobusiness (B2B) relationships for earning competitive advantage for organisations competing in global markets under the influence of the phenomenon of globalisation. Network organisations for supply chain collaboration should consider: (1) information sharing with key trading partners;
(2) IT application for B2B integration; and (3) collaborative partnership for long-term relationships and trust. (Bstieler & Hemmert, 2015) (3). Process perspective Managing change is one of the most important issues facing organisations. It requires attention to managing the change process itself, including anticipating and addressing the concerns of those who might be affected by the change. The emerging BPR is referred to as ICT-enabled organisational change. The essence of BPR is the assertion that business processes, organisational change, team structures, IT/IS adoptions and employee responsibilities can be fundamentally altered to improve internal (identifying the effective processes for achieving business value and improving operational performance) or external (market environment, customers, suppliers and partners) business processes. Gunasekaran and Nagi (2004) argue that e-commerce technology has provided a means of achieving fundamental changes in the business process, management and operation of organisations. Through the implementation of an e-commerce project, besides the review and improvement of the internal processes that help enhance the overall efficiency and reduce the operating costs, the business processes have been extended to the upstream suppliers, which has led to a substantial increase in the supply chain's information transparency and strengthened the business information flow and interaction. The implementation of B2B e-commerce projects is primarily the main integration mechanism that facilitates BPR within and between supply chain members. Successful e-supply chain project management comprises various skills, knowledge, people and cultures for a complex teamwork. In particular, cultural diversity also strongly affects the collaboration among project team members. Cross-cultural cooperation is significantly more demanding than communication in collaborative teamwork, because culturally different individuals have less common information and understanding, which affects project success. It has been further noted that regardless of a sophisticated and technically advanced ecommerce system, incompetent end-users lacking appropriate skills and knowledge are likely to fail in demonstrating the expected performance levels (Yu, 2005) . The factors of consultants' capabilities and top management support are also considered to affect the project success, so, for example, an organisation with no clear e-business strategy, with limited technological resources and no plans for acquiring more, with weak project management, with poor external links, and with a rigid and unsupportive organisation would be unlikely to succeed in innovation. By contrast, one which was focused on clear strategic e-business goals, had developed long-term links to support technological development, had a clear project management process which was well supported by senior management and which operated in an innovative organisational culture would have a better chance of success.
(4). Innovation perspective Successful innovation in supply chain collaboration is strategy-based and depends on effective internal and external linkages. Within the area of linkages, developing close and rich interaction with markets, suppliers of technology and other organisational players is of critical importance. Linkages offer opportunities for learning -from tough customers and lead users, from competitors, from strategic alliances and from alterative perspectives. Knowledge management has been recognised as an important asset within an organisation since business success is critically dependent on diffusion of knowledge and innovation in all aspects of the internal organisational learning and external supply chain collaboration. Inter-organisational collaboration within the supply chain has become a major focus of organisations. Collaborative teamwork ensures that systematic crossfunctional communication and knowledge transfer improve knowledge management efficiency and effectiveness (Bstieler & Hemmert, 2015; Fang et al., 2015) . Through collaborative e-commerce technologies to share experiences, they also are highlighting the need to develop people skills and process competence as well as to utilise appropriate IS to facilitate the trading of partner information. In addition, effective knowledge management enables innovative organisation and technological application through learning and managing employees. A good example is that of collaborative product commerce (CPC) for new product development (NPD). It is the extension of a company's knowledge assets to include those outside the company. Sharing intellectual capital and combining core competencies with partners are the major ingredients of collaboration. It was suggested by Pick (1999) that the optimum way of improving a relationship was to enhance company performance by satisfying the needs and wants of the partnering firm through exchanging resources such as information and knowledge for the benefit of supply chain members. Managing an e-supply chain project's success, however, will become increasingly vital in developing both skill and knowledge in a collaborative team. In a knowledge management environment, where the emphasis is on using collaboration to generate results, active technologies are more applicable to the knowledge transfer. The value generated at this level is the innovation generated during the interaction with collaborative teamwork. Organisational teams are formed to achieve a project goal. B2B ecommerce technology helps in the faster achievement of these goals through the use of interactive workspaces. Organisations need tools to help them store and transfer this knowledge in such a way that it can be easily retrieved and shared across the organisation. These tools include a wealth of information on the very latest e-supply chain concepts and initiatives, assistance with standards development (e.g. B2Bi RosettaNet), professional services, knowledge transfer and training and e-commerce technology implementation. All of this is offered in support of companies that are looking to drive their supply chain performance to new heights of excellence. Organisations must rethink to set up an internal online e-commerce system, joining an industry-wide electronic marketplace (emarketplace) and implementing e-SCM across the entire value chain.
Conclusions
This research hopes to understand the impact of the application of B2B collaborative ecommerce, to measure the performance of design collaboration and to offer concrete suggestions for conducting successful innovative product competitive strategies. It has been identified that e-business strategy, with intensified collaboration, is one of the keys to success in the e-supply chain integration. This research has found that major structural change is having significant consequences on the functioning and organisation of individual enterprises, as well as on entire supply chain systems. Undoubtedly, this is also bound to have implications for firm e-business strategies, for the organisation of change management and of inter-firm relationships, and for the integration of business process and innovation.
In addition, the development of effective collaborative relationships normally takes years of good cooperation efforts and considerable investment in resources. Generating trust in collaborative initiatives requires business partners to set up expectations about the dynamics of the relationship. The promise of collaboration is that trading partners will be able to leverage repositories of knowledge, competencies and capital assets that will permit them to realise complex market opportunities. Day (1994) notes that suppliers must also be prepared to participate in the customer's development processes, even before the product specifications are established. According to Petersen et al. (2003) , information and technology sharing can often lead to better supplier solutions, which may also result in lower costs. Therefore, sharing accurate information and knowledge transformation are trusted by every stage results in a better matching of supply and demand throughout the supply chain and a lower cost. Therefore, IT component manufacturers and their suppliers have built up collaborative relationship with their customers that are based on a high level of trust and collaboration. The establishment of collaborative design mechanisms at the product development stage will make it possible for the downstream customers to designin their producers' products into the specifications of their own products. When marketing their products, customers will be able to adopt a total solution strategy, recommending the use of the manufacturers' products ('spec-in'), so that these products are sold together with the customer's products. Thus, the international buyers can become a joint partner with the manufacturers to define the specification of the target technology and develop it together through collaborative technology.
